An angle-variable three-dimensional pulsed field gel electrophoresis system.
A three-dimensional pulsed field electrophoretic method based on the simultaneous application of fixed and cyclically alternating polarity fields at a right angle is described. Requiring only minimal electronic hardware it provides highly homogeneous field conditions over a large gel area and the versatility to vary the pulse vector angle. The electrophoretic parameters critical to achieve fast high resolution separation over a wide range of molecular sizes have been optimized and applied to megabase-size chromosomal DNA molecules. The empirical relationships between pulse time, field strength conditions, and resolution limits derived allow selection of coordinated experimental conditions for the separation of specific DNA size ranges.